Changes in conformation and stability upon SCF/sKit complex formation.
Stem cell factor (SCF) is thought to be a member of the four-helical bundle cytokine superfamily, and exists in solution as a noncovalent homodimer. It is the ligand for Kit, a tyrosine kinase type III receptor. The interaction of SCF and Kit affects early hematopoietic progenitors, as well as gametocytes, melanocytes, and mast cells. Upon binding of SCF the Kit undergoes dimerization and transphosphorylation. Circular dichroism (CD), intrinsic fluorescence, and Fourier transform infrared (FTIR) spectroscopy were used for conformational analyses of free SCF, soluble Kit (sKit), and the complex. The sKit consisted of the extracellular domain of Kit, contained five Ig-like domains, and was prepared from the conditioned media of transfected Chinese hamster ovary cells. With these techniques, a reproducible conformational change was seen upon ligand/receptor binding. The far-UV CD and FTIR spectroscopy indicated a slight increase in the alpha-helical content. The near-UV CD and fluorescence spectra showed changes in the environments of the aromatic amino acids. The thermal denaturation of SCF was not affected by complex formation, while the melting temperature of sKit increased only a few degrees when binding SCF. This indicates that binding is temperature dependent, consistent with titration calorimetry results published previously which demonstrated that there is a large enthalpy of binding. The conformational changes which accompany SCF/sKit binding could play a role in the receptor dimerization and signal transduction which follow.